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DETAILED ACTION 

Claim Objections 

Claim 9 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 9 is dependent on claim 7 which was canceled. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-20 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 2 recites the broad recitation the residence time with the dehydrogenation reactor 
from about 0.5 to about 40 seconds and claim 1 recites the residence time with the 
dehydrogenation reactor from about 0.5 to about 10 seconds which is the narrower statement of 
the range/limitation. 

The expression "the residence time with the dehydrogenation reactor from about 1 to 
about 12 seconds" in lines 2-3 of claim 3, renders the claim indefinite because such range is not 
within the range in claim 1 which recites "the residence time with the dehydrogenation reactor 
from about 0.5 to about 10 seconds." 
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The expression "the total average contact time" in lines 1-2 of claim 4, line 5 of claim 5, 
and in line 18 of claim 17 renders the claims indefinite because it is unclear if the total average 
contact time is the sum of the contact time of the catalyst in the reactor and in the separation 
device. 

Claim 18 recites the limitation "the resulting hydrocarbon" in line 7. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 2, 4-6, 8, 10, 13, and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Gartside et al. (US 5,254,788). 

Gartside teaches a process for the production olefins (e.g., propylene) from light 
paraffinic feed (e.g., propane). The feed is charged concurrently with respect to a 
dehydrogenation catalyst into a reaction zone. The reaction zone is operated at temperature of 
from 900 to 1600° F (482 to 871° C) and at a pressure of from 10 to about 100 psig. The effluent 
from the reaction zone comprising of spent catalyst and an olefinic product is then passed into a 
separator wherein the spent catalyst is separated from the olefinic product. The spent catalyst is 
then passed into a regeneration zone to regenerate and combined with fresh catalyst and returned 
to the reaction. The residence time of the light paraffins in the reaction zone is from about 0.1 to 
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about 2 seconds. Gartside further discloses that the catalyst spends about 0.1 to about 2 seconds 
from passage through the rectangular orifice to discharge from the separator outlet. This means 
that the total contact time of the catalyst in the reaction zone and separator is about 0. 1 to about 2 
seconds. The feed is introduced to the dehydrogenation reactor at multiple points of entry. (See 
abstract; Figures 2-4; col. 4, lines 5-60; col. 7, lines 24-27; col. 10, lines 42-50; col. 12, lines 35- 
43; col. 12, line 54 through col. 13, line 3; col. 16, lines 45-56; Tables 2-4) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
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the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 3 and 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gartside et al. (5,254,788) as applied to claims 1 and 2 above further in view of Buonomo et al. 
(US 6,031,143). 

The process of Gartside is as discussed above. 

Gartside does not teach that the catalyst comprises gallium and earth-alkaline metal as 
claimed. 

Buonomo teaches a process for a dehydrogenation catalyst comprising platinum, gallium, 
an earth-alkaline metal (e.g., potassium) and an alumina supporter. (See col. 2, lines 45-68) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Garside by utilizing the catalyst of 
Buonomo because Gartside teaches that a conventional catalyst can be used in the process. Also 
the catalyst of Buonomo is effective in the dehydrogenation. 

Claims 9 and 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
01/56960 in view of Ruottu et al. (US 6,045,688). 

Since the WO 01/56960 reference is equivalent to Hamper et al. (US 7,002,052), the 
examiner will use the Hamper et al. (US 7,002,052) reference here for convenience. 

Hamper discloses a process of producing a vinyl aromatic compound such as styrene by 
contacting a C2-5 alkane (e.g., ethane) and a C2-5 alkyl-substituted aromatic compound (e.g., 
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ethylbenzene) in a dehydrogenation catalyst in a reaction zone to produce a hydrocarbon product 
comprising an olefin and a C2-5 alkenyl-substitute aromatic (e.g., styrene). The catalyst is 
separated from the hydrocarbon product and passed into regeneration zone to regenerate and 
returned to the dehydrogenation reaction zone. Styrene is then recovered as a product. The olefin 
is then fed into an alkylation zone to contact with an aromatic compound such as benzene to 
produce alkylaromatic hydrocarbons (e.g, ethylbenzene) which is then passed to the 
dehydrogenation reaction zone to produce vinyl aromatic compounds. The alkane and the alkyl- 
substituted aromatic compound are conducted concurrently in the same dehydrogenation reactor. 
The dehydrogenation reaction zone is operated at a temperature of from 450° C to abut 530° C 
and at a pressure of from about 10 kPa to about 300 kPa. (See Figure 1, abstract; col. 3, line 25 
though col. 4, line 42; col. 5, line 65 though col. 8, line 14) 

Hamper does not disclose the contact times of the catalyst in the dehydrogenation zone 
and in the separation zone, does not disclose that the hydrogenation of the paraffins and 
alkylaromatics are conducted in separated dehydrogenation reactors, and does not disclose the 
feeds' locations of the paraffins and alkylaromatics. 

Ruottu discloses a dehydrogenation reactor wherein the residence time in the 
dehydrogenation reaction zone is in the range of 0.4 to 0.5 seconds and gas residence time in the 
separator (e.g., cyclone) is about 1 to 2 seconds. This would mean that the total contact time of 
the catalyst in the reaction zone and in the separator would be about 1.4 to 2.5 seconds. (See 
abstract; col. 3, line 66 through col. 4, line 13; col. 4 lines 45-50; col. 8, lines 7-9). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Hamper by utilizing the dehydrogenation 
reactor of Ruottu because such reactor has a high efficiency. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Hamper by utilizing two separated 
dehydrogenation reactors as claimed because it would be expected that the results would be the 
same or similar when feeding paraffins and alkylaromatics into two separated reactors or in a 
common reactor. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Ruottu by feed a paraffin compound at a 
relatively lower point of entry than an alkylaromatic compound because an alkylaromatic 
compound (e.g., ethylbenzene) are a larger compound compared to paraffins (e.g., ethane), so 
dehydrogenation reaction time would be different between the two compounds. It is within the 
level of one of skill in the art to feed paraffinic and alkylaromatic compounds at different 
locations to result in a high conversion including feed a paraffin compound at a relatively lower 
point of entry than an alkylaromatic compound. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TAM M. NGUYEN whose telephone number is (571)272-1452. 
The examiner can normally be reached on Monday through Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Tarn M. Nguyen 
Primary Examiner 
Art Unit 1797 
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/Tarn M. Nguyen/ 

Primary Examiner, Art Unit 1797 



